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Introduction
Robert Triffin (1912 Triffin ( -1993 played an important role in the international monetary debates in the post-war period 1 . He became famous with his book Gold and the Dollar Crisis, published in 1960, in which he predicted the end of the Bretton Woods system 2 . In Triffin's view, there was an obvious dilemma, as the increase in foreign dollar balances to meet international liquidity needs was only sustainable when there was no doubt about their convertibility into gold. But once foreign dollar balances loomed large relative to US gold reserves, the credibility of this commitment was threatened.
Triffin's approach to economics was well summarised by Jacques de Larosière, "The most remarkable thing about the work and personality of Professor Robert Triffin, in my view, is the combination of three aspects: his power of analysis, his institutional imagination, and his pragmatism as a practitioner." (de Larosière, 1991: 135 ).
Triffin's analysis has been the subject of major debates in the academic and policy-making world. Also now, the Triffin dilemma is still very present 3 . Even the Chinese central bank governor referred recently to it (Zhou 2009 ). Moreover, Farhi, Gourinchas and Rey (2011) argue that a modern version of the Triffin dilemma is emerging with regard to the US external debt, "In the 1960s, the source of the problem was the mismatch between the amount of gold held by the US Federal Reserve (the 'backing' of the dollar) and the outstanding dollars held abroad. Similarly, there is a growing asymmetry today between the fiscal capacity of the United States (the 'backing' of US Treasury bills) and the stock of reserve assets held abroad -in other words, the US external debt." (Farhi, Gourinchas and Rey 2011: 19) . The late Tommaso Padoa-Schioppa (2010) argued that Triffin's analysis transcended the Bretton Woods system. He advanced Triffin's "general dilemma", that "the stability requirements of the system as a whole are inconsistent with the pursuit of economic and monetary policy forged solely on the basis of domestic rationales in all monetary regimes devoid of some form of supranationality".
In this paper, we provide an analysis of the evolution of Triffin's ideas on the international adjustment process. We do not go into the question of whether Triffin was the first to formulate the "Triffin dilemma". Eichengreen (1992: 203) argues, quite convincingly, that Mlynarski (1929) had already formulated the "Triffin dilemma" 4 . But, as observed by Eichengreen (2011: 51) , Triffin was a "hedgehog", Triffin focused on the inherent vulnerability of the Bretton Woods system "virtually to the exclusion of all else. ... He did this so single-mindedly that his name became synonymous with the problem."
1 For instance, a Bank of England internal note, arguing the case for preserving sterling as a reserve currency if Britain were to join the EEC, observed that, "The General may object, Rueff may scoff, Triffin may pontificate" (Capie 2010: 407) . 2 The main body of the book had already been published earlier, in the March and June 1959 issues of Banca Nazionale del Lavoro Quarterly Review. 3 See Koeune (2012) and Koeune and Lamfalussy (2012) . 4 Mlynarski (1929: 12) himself observed that also adherents of a "managed currency" as Keynes (1927) were concerned about certain vulnerabilities of the gold exchange standard, especially the "hoarding" of gold by France.
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The focus of this paper is on the development of Triffin's ideas before his formulation of the "Triffin" dilemma. We argue that there was a remarkable continuity in the work of Triffin. From his earliest writings, he developed a vision that the international adjustment process was not functioning according to the classical mechanisms. We first take a look at Triffin's formative years, focusing particularly on Dupriez's business cycle economics at Louvain and the 1935 Belgian franc devaluation, imperfect competition theory at Harvard in the late 1930s and his Latin American missions in the first half of the 1940s. Thereafter, we turn to Triffin's main writings on the international monetary system, especially National central banking and the international economy (1947) and Gold and the Dollar Crisis (1960) . Lastly, we confront Triffin's analysis with the demise of the Bretton Woods system.
Triffin's formative years
The Institut des sciences économiques
Robert Triffin (1912 Triffin ( -1993 Research (van Zeeland 1929) . In the interwar period, the Institut became the first modern research centre in economics in the Low Countries (Maes and Buyst 2005) . The dominant figure was Léon-H. Dupriez, who had studied at Harvard in 1918 and 1919. Dupriez was a leading scholar in business cycle analysis, to be considered in a broad sense,
i.e. the interaction of growth and different types of cycles in economic life. The focus was very much on the different industrial sectors of the economy, which were then at the centre of the economic growth process 5 . Dupriez (1959: 468) described the industrial revolution as "une grande aventure prométhéenne de l'humanité" ("a great Promethean adventure for humanity", original italics). Moreover, for Dupriez, who also had a position at the NBB, money and finance had a central place in economic life (Mandy 2005) . He was also a pioneer in the introduction of statistical methods of business cycle analysis in Europe. Two elements were typical for Dupriez. Firstly, he based his analysis on extensive empirical investigations (with a lot of attention to descriptive statistical methods, as well as charts and tables). Dupriez himself described it as "une théorie conjoncturelle «collant aux faits»" ("a business cycle theory 'sticking to the facts'") (Dupriez 1959: VIII was crucial that economic theory should go back to individual economic decisions.
It is further noteworthy that Frank Taussig, one of the dominant figures at Harvard, was very critical of Cassel's purchasing power parity theory (Sember 2012) 6 . In a seminal article, Taussig (1917) , also developed the differential role of export, import and domestic prices in the process of balance of payments adjustment, which would also become a hallmark of Dupriez and the Louvain school of economics. As observed by Viner (1937: 323) , "While the distinction between "domestic" commodities and those entering into international trade dates at least from Ricardo, and subsequent writers made clear that international uniformity in the prices of identical commodities after allowance for transportation costs was a necessary condition under equilibrium only for "international" commodities, Taussig was the first to lay emphasis on the significance for the mechanism of adjustment of international balances to disturbances of changes in level of domestic commodity prices as compared to the prices of international commodities". Later, several students of Taussig, like Jacob Viner and Harry Dexter White, undertook empirical studies to test Taussig's theories.
The Belgian franc devaluation of 1935
As a small open economy, Belgium was badly affected by the Great Depression in the 1930s, especially by the sharply contracting world trade and falling international prices. Yet, in Belgium, there was unanimous support for maintaining the existing gold parity, even after the devaluation of the British pound in September 1931 7 . This implied there was no alternative to a deflationary policy, under which domestic prices had to be adjusted to the lower world market prices by cutting costs. But the fall in nominal wages came up against particularly stiff resistance. Company closures and restructuring led to a further rise in unemployment. The Belgian economy went into a downward spiral (see Chart 1). The financial system was hard hit and some banks went bankrupt. 6 Taussig was prominent in the field of applied economics, "His work was remarkable for its historical perspective and his intuitive sense both for orders of magnitude of economic variables and for the political feasibility of proposed economic measures" (Haberler 1968 ). 7 The difficulty in stabilising the Belgian franc in 1926 was still too fresh in everyone's memory. Triffin argued that the differential movement of different prices, especially the rigidity of domestic costs, was leading to serious losses in Belgian manufacturing, leading to closure of firms: "le maintien relatif de nos prix de vente ... reflétait uniquement la rigidité des éléments intérieurs de nos prix de revient: salaires et surtout charges de capital. Et des prix de vente, apparemment favorables, constituaient pour nos industriels des prix de famine, qui, en 1934, mettaient en perte la moitié des entreprises du pays" (Triffin 1935: 290) 9 . In his conclusion, Triffin emphasised that there was a problem in the structure of relative prices in Belgium and that the deflation process was not solving this.
It is further noteworthy that Triffin also concluded that agricultural prices were much more sensitive to the business cycle, "C'est tout d'abord l'intensité de la crise agricole au cours des dernières années, tout au moins dans les spéculations végétales, qui, par leur nature même et par la moindre protection qui leur est accordée, sont plus dociles aux cours mondiaux fortement déprimés" 10 (Triffin 1935: 290 (Triffin 1935: 274) . 9 "The relative stability of our sales prices ... only reflected the rigidity of the domestic elements of our cost prices: wages and, above all, capital charges. And the seemingly favourable sales prices constituted starvation prices for our industrialists, leaving half the country's enterprises trading at a loss in 1934." 10 "It is above all the sheer intensity of the farm crisis over the last few years, at least in plant products, which, by their very nature and the lower protection they are given, tend to follow the highly depressed world prices more closely." 11 Triffin and Prebisch would meet in October 1943 during a series of seminars at the Mexican Central Bank and become close friends (Dosman 2008: 193) . 12 Triffin focused on Cassel (1925) , especially the chapter "Deviations from purchasing power parities". 6 phénomènes secondaires, caractéristiques des périodes de transition. C'est précisément l'étude de ces phénomènes qui se révèle comme déterminante dans l'analyse des difficultés des pays de l'ex-bloc-or." (Triffin 1937: 32) 13 .
Triffin's fundamental criticism, in line with his earlier article, was that Cassel did not look at the structure of prices in a country. Like Taussig and Dupriez, he made a distinction between "sheltered" and "non-sheltered" sectors of the economy 14 . In the non-sheltered sector of the economy, sales prices had to be aligned on world market prices. However, costs in the nonsheltered sectors were largely determined by domestic factors 15 , leading to a profit squeeze. "Et c'est ici qu'apparaissent, me semble-t-il, les importants phénomènes de transition, caractéristiques recommended by Kemmerer during the 1920s, but they also "went out of their way to consult with, and learn from, their Latin American counterparts as well as to tailor and differentiate their advice to the specific needs of each country" (Helleiner 2009: 24) . Triffin himself described his reform proposals as "truly revolutionary at the time". He emphasised that his aim was to put monetary and banking policy at the service of the "overwhelming development objectives previously ignored in central bank legislations copied one from the other and trying merely to imitate a distant and largely inappropriate Bank of England or U.S. Federal Reserve model" (Triffin 1981) .
18 "He learnt me that economic theory was a method, not a dogma. Economic theory doesn't answer our questions: it helps with asking them well, and, as a result, to organise them well. It is a working method, and not a ready-made list of recipes." 19 He also became a US citizen. 20 Kemmerer had also been Paul van Zeeland's professor at Princeton and influential in his doctoral thesis on the US Fed (van Zeeland 1922) . See also Gomez Betancourt (2010). 21 Triffin (1944: 94) was highly critical of the League of Nations missions: "The futility of many of their undertakings in the economic and financial field cannot be explained away as merely due to the stupidity or wickedness of national statesmen. The League's advice, however good in general, was primarily derived from the experience of the more stable and diversified economies of industrialized nations and could often be rightly regarded by less developed countries as impracticable or even irrelevant to their problems." 9 Triffin's advice was based on a thorough analysis, both theoretical and empirical, of the situation of the Latin American countries. This was in line with his earlier formation, both at Louvain (business cycle analysis with a strong empirical emphasis) and Harvard (economic theory). For
Triffin, the economic cycle in Latin American economies was not so much determined by domestic savings and investment, like in the older industrial countries, as by the inflow or outflow of foreign exchange. Triffin observed that "Domestic savings and investments are on a relatively minor scale, and the business cycle is dominated by the international movements of capital and by the fluctuations of imports and exports" (Triffin 1944: 104) . In line with his earlier criticism of the classical theory of balance of payments adjustment, he felt this had serious implications for the orthodox gold standard theory: "The essential weakness of the theory is that the fluctuations of the balance of payments in Latin America are determined only to a minor extent by international cost comparisons. The inflow or outflow of foreign capital in Latin America obeys largely other influences of a more purely speculative nature, and most Latin American exports are generally accounted for by one or a few agricultural products or industrial raw materials, the supply of which may be determined by the vagaries of the weather and the demand for which is predominantly influenced by the state of the business cycle in the buying countries" (Triffin 1944: 108) . For Triffin, the policy conclusion was clear, and just the opposite of the classical gold standard adjustment, "the proper policies to be followed should be to offset and neutralize the effects of such erratic fluctuations of the balance of payments on the domestic money market rather than to magnify them through cumulative contraction or expansion" (Triffin 1944: 108) 22 .
Triffin was further critical of exchange rate adjustments as an instrument of economic policy in these countries. He questioned the efficacy of a devaluation to bring about a readjustment of the balance of payments, as these were highly specialized countries, with few export products, facing inelastic demand. "A devaluation by Argentina would probably be followed in short order by devaluations on the part of her main competitors, and the final increase in Argentine exports would not compensate Argentina for the lowering of unit prices in terms of the buying countries'
currencies." Triffin's analysis was thus also clearly shaped by his background in imperfect competition theory, "The situation recalls the case of oligopolistic competition in which none of the sellers are usually able to profit for very long from price-undercutting policies" (Triffin 1944: 112) 23 .
National central banking and the international economy
So, during this period at the Federal Reserve, Triffin became more closely involved in analyses of the international adjustment process. He also wrote a first important essay on the international monetary system, National central banking and the international economy . In his awarding speech for the first San Paolo Prize for Economics in October 1987, former Bank of Italy governor Paolo Baffi paid significant attention to this article. Baffi stressed that Triffin was the first economist to underline the fundamental inconsistency between the stability of the international 22 Triffin (1947: 60) praised the offsetting policy of Prebisch, then governor of the Argentinian central bank. 23 Triffin rather exaggerated when he wrote, "but when the opportunity came at the Federal Reserve, I gladly forgot monopolistic competition and pure theory. I have never regretted it" (Triffin 1981: 242) .
monetary system and national sovereignty in economic policy-making: "he was the first thinker ever to emphasize that recurring crises and unrest in external economic relations stem from a fundamental dilemma existing between national sovereignty in economic policy decisions and the measure of international incompatibility inherent in such 'atomistic decisions'." (Baffi 1988: 16) .
In the introduction to the article, Triffin underlined how the world had changed with the Great Depression and World War Two. In his view, "managed currencies" were unavoidable: "The events of the thirties, the increasing influence of Keynesian economics, and finally the financial impact of World War II have destroyed the institutional and ideological framework of the automatic gold standard. Tomorrow's currencies will be managed currencies." The crucial issue would be to reconcile national objectives with international balance: "Any attempt to enforce rigid solutions patterned after orthodox gold standard doctrines would be even more futile in the postwar period than it has proved to be in the interwar period." (Triffin 1947: 47-48 ).
The focus of Triffin's paper was therefore on reconciling domestic monetary policies with the prerequisites of international balance. This was not an issue under the gold standard as the domestic money supply escaped the control of national authorities. However, in the new postwar world, this was no longer an option, as countries were now much more attached to national economic policy objectives. According to Triffin's statistical evidence, the consequence was that a restrictive British monetary policy would lead to an improvement in Britain's terms of trade and balance of payments, as prices in other countries were more affected than those in Great Britain. He said the "improvement in the British terms of trade in periods of rising discount rates should not be surprising, in view of the special position of Britain as a financial center for world trade. On purely a priori grounds, it would appear at least as probable as the opposite pattern contemplated by the classicists" (Triffin 1947: 61) .
This dominance of the London discount market had serious implications for the international adjustment mechanism. "Thus, the problem became essentially one, not of disparities between one country and the others, but of a simultaneous upward or downward movement engulfing most other nations along with Great Britain. ... The failure of British discount policy to effect the type of readjustments contemplated in classical theory is thus easily understandable. It was due primarily to the international character of the London discount market, whose expansion and contraction affected foreign prices as much as or more than British prices. It is also explainable by the fact that producers of agricultural and raw materials are more vulnerable to cyclical and credit fluctuations than is the British economy 25 . The main result of 'orthodox' gold standard policies under such circumstances was to spread throughout the world at large any cyclical disturbance arising in major industrialized nations." (Triffin 1947: 62-63) 26 . Triffin further emphasised not only Keynesian quantity type adjustments, but also, in line with his analysis of the Belgian situation in the 1930s, imbalances in the structure of relative prices, "Balance of payments deficits would be corrected in the end, but mostly through a general contraction in income and economic activity, rather than through direct price readjustments. Furthermore, the accompanying price changes would leave in their wake a basically unbalanced structure of international prices when the cyclical depression subsided and more normal conditions were restored." (Triffin 1947: 63) . As in his earlier article on Latin America, Triffin also made an explicit link with imperfect competition theory: "Price deflation and devaluation spread from country to country without increasing export receipts, especially if world demand for a nation's exports is relatively inelastic. The situation presents a strong analogy with that of oligopoly, where each effort by one seller to cut into the competitors' markets is thwarted by the competitors' price retaliation" (Triffin 1947: 80) .
In Triffin's view, all this had important policy conclusions: compensatory policies should be followed to the fullest possible extent. This put global liquidity at the core of the international monetary system. It was necessary to have a "high level of international reserves, especially in raw material and food producing countries, and the willingness to spend these reserves liberally in times of crisis and to accumulate them during prosperous years." Triffin had also a clear ranking of policy instruments, preferring exchange controls to devaluation. "When reserves are insufficient, foreign or international assistance -such as is contemplated under the International Monetary Fund -will be necessary. Failing this, exchange control should be used as a third line of defense, in order to continue compensatory policies and avoid the greater evils inseparable from deflation or currency devaluation." (Triffin 1947: 80) . In 1960, Triffin published Gold and the dollar crisis, the book that made him famous 29 . In line with his earlier work, the focus of the book was on international liquidity and the vulnerability of the international monetary system. Triffin emphasised the fragility of the gold exchange standard system, stressing the contradiction of an exchange standard "whose operation becomes increasingly dependent on one or a few national currencies as major components of international monetary reserves." (Triffin 1960 : 19 original italics).
Gold and the dollar crisis
Triffin took a broad perspective on the evolution of the monetary system. In his view, the First World War and the global depression had completely changed the role of monetary reserves. In
Triffin's view, the universal disappearance of gold coins from active monetary circulation had deeply modified the significance of central bank reserves. Their main function was no longer to preserve the overall liquidity of individual central banks, "but to permit the financing of short-run deficits in the country's external transactions" (Triffin 1960: 33) .
In line with his earlier analyses, Triffin distinguished two types of balance of payments deficits which had to be financed by international reserves, "The first is that of reversible deficits reflecting purely temporary fluctuations in foreign receipts and expenditures on current and capital account.
The second case is that of more fundamental disequilibria, calling for corrective action, but in which the most appropriate and desirable remedies will act relatively slowly and smoothly, and leave residual needs for the financing of tapering off deficits." (Triffin 1960: 34) . For Triffin, deeply 27 Triffin's regional approach to the international monetary system rather clashed with the world-wide approach of the IMF. 28 However, he remained very closely involved in policy work, for instance as an advisor to European Commission Vice-President Robert Marjolin and to Jean Monnet's Action Committee for the United States of Europe. Triffin thus played a very influential role in the process of European monetary integration, see, e.g., Maes and Buyst (2004) and Ferrant and Sloover (2010) . 29 For instance, it was an important topic of discussion among central bankers. For the discussions in the Federal Reserve, see Meltzer (2009: 219-224 affected by the experience of the 1930s, the alternative was gloomy: "In both cases, an insufficient level of reserves will force the deficit country to resort to otherwise unnecessary measures of deflation, devaluation or restrictions" (Triffin 1960: 34) .
Chart 3 Nurkse (1944) , the source of the data in the chart, the share of foreign exchange reserves also reaches a maximum in 1928, but at 42 per cent. Naturally, these data on interwar foreign exchange reserves are subject to caution. For a recent discussion of foreign exchange reserves in the interwar period (with a critique of Triffin's data too), see Eichengreen and Flandreau, 2009. Kingdom. "It was also propagandized throughout the 1920s by the United Kingdom, whose very low reserve position was considerably eased by foreign accumulation of sterling balances. The
British return to convertibility in 1925 was thus assisted to a great degree by the maintenance of short-term balances by foreign countries in the London market." (Triffin 1960: 56) confidence in the dollar as a safe medium for reserve accumulation. "The time will certainly come, sooner or later, when further accumulation of short-term foreign liabilities will either have to be slowed down or substantially matched by corresponding increases in our already bloated gold assets. If this were not done on our own initiative, foreign central banks would do it for us by stopping their own accumulation of dollar assets and requiring gold payment instead for their overall surplus with the United States." (Triffin 1960: 63) 32 . For Triffin, the conclusion with regard to international liquidity was clear: "further increases in dollar balances cannot be relied upon to contribute substantially and indefinitely to the solution of the world illiquidity problem." (Triffin 1960: 63) .
32 It would become the policy of France in the 1960s, under the influence of Rueff, like also in the interwar period. According to Irwin (2010) , the French share of world gold reserves rose from 7 % in 1926 to 27 % in 1932. In his view, France's policies accounted for about half of the 30 % deflation experienced in 1930 and 1931.
Chart 5 US Gold Stock and Dollar Liabilities, 1959-1975 (in billion dollars)
Source: IMF, International Financial Statistics.
So, in Triffin's eyes, the gold exchange standard was not sustainable, leading to his famous dilemma: "The gold exchange standard may ... help in relieving a shortage of world monetary reserves. It does so only to the extent that the key currency countries are willing to let their net reserve position decline through increases in their own gross reserves. If they allow this to happen, however, and to continue indefinitely, they tend to bring about a collapse of the system itself through the gradual weakening of foreigners' confidence in the key currencies." (Triffin 1960: 67) 33 .
Triffin did not fear a dollar collapse, but a return of a liquidity shortage and a repeat of the gloom and doom of the 1930s, predicting that "the growing inadequacy of world reserves would be most likely to lead, within a relatively short span of years, to a new cycle of international deflation, devaluation and restrictions, as it did after 1929." (Triffin 1960: 70) .
In his analysis of the Bretton Woods system (but not in his policy conclusions), Triffin was quite close to French economist Jacques Rueff. They were both marked by the implosion of the sterling standard in the 1930s. Since the 1930s, Rueff had been a strong opponent of the gold exchange standard (Rueff 1977) . In his view, it permitted reserve-currency countries to live beyond their means as they could borrow in their own currency to finance balance of payments deficits. This 33 Eichengreen (1992: 203 and : 116, both without page reference) also mentions that the "Triffin dilemma" had already been set out in Triffin's 1947 article. However, while Triffin is clearly critical of the sterling exchange standard, I did not find a formulation of the Triffin dilemma. Also Triffin (1960: 19) himself does not refer to his 1947 article, but to his earlier book Europe and the Money Muddle (Triffin 1957: 296-297) .
idea was also an important element in Triffin's analysis of the Bretton Woods system. Furthermore, Rueff, like Triffin, strongly criticised the fact that international liquidity was crucially dependent on the dollar and sterling balances: "Can one seriously allow the immense weight of the international monetary system to rest on the currency of two countries with constant balance-of-payments deficits? This situation is truly preposterous, and what is worse, it can only disappear through the elimination of the gold-exchange standard that produced it" (Rueff 1972: 110) Triffin further relativised the loss of sovereignty which his proposals might imply. In his view, national sovereignty was always subject to stringent limitations, not so much because of legal agreements or international commitments, but due to economic imperatives, especially the balance of payments constraint.
In Triffin's view, a sustainable international monetary system would thus depend not only on an ample provision of international liquidity to finance temporary disequilibria, but also on the coordination of economic policies so that long-run equilibrium in each country's overall balance of payments could be preserved. "The internationalization of foreign exchange reserves would help provide this financing and give the International Monetary Fund the necessary leverage to promote such harmonization." (Triffin 1960: 146) .
The demise of the Bretton Woods system
Triffin was not alone in his criticism of the Bretton Woods system. In the academic world especially, there was a growing tendency in favour of flexible exchange rates. In a classical essay in 1953,
Friedman put the case for flexible exchange rates again on the agenda. He advanced two main 34 As a policy conclusion, Rueff argued for the liquidation of the foreign-exchange component of the Bretton Woods system and a return to a more gold-standard-like system. Rueff inspired De Gaulle's criticism of America's "exorbitant privilege" and the French government's threat to liquidate its dollar balances. 35 For a discussion of the Keynes plan, see Triffin (1957) , Chapter III.2. Triffin considered the Keynes plan "to this day, far superior to any of the practical alternatives offered to it" (Triffin 1957: 107) . 36 Triffin's proposal to substitute a new reserve asset for the dollar in order to provide the international monetary system with sufficient liquidity was generally well received by weak-currency countries, but opposed by their strong-currency counterparts (like Germany) and the United States.
arguments: (1) exchange rate changes are the more appropriate instrument for correcting current account imbalances; and (2) System was not sustainable, the collapse occurred in a different way than he had expected.
However, foreign governments supported the dollar because it was the linchpin of the Bretton Woods system and because there was no consensus on how the system might be reformed or replaced. But, at the end of the 1960s, there was a significant deterioration of the US balance of payments 37 . The Spring of 1971 saw massive capital flows from the dollar to the Deutschemark.
Fearing inflation, Germany halted intervention and allowed the mark to float upwards. Over the weekend of August 13, the Nixon administration suspended the gold convertibility of the dollar.
Extensive negotiations culminated in the Smithsonian Agreement of December 1971, comprising a general realignment of parities and a widening of the fluctuation bands. However, the new 37 The problems with the Bretton Woods system also induced the European Community to develop its monetary union project, as stable exchange rates were important for Europe's Common Market (Maes 2002) .
GDP arrangement did not end the turmoil (Krugman 1989 The current international monetary system has even been described as a type of a "revived"
Bretton Woods system (Dooley, Folkerts-Landau and Garber 2003) . There are indeed similarities with the post-war period. Firstly, several Asian countries, like China, are pegging their currency against the dollar. The export-led growth strategy of those countries has quite some similarities with those of Germany and Japan in the early post-war period. This also implies that, in terms of production, the world economy is becoming multi-polar. However, financial markets in the emerging economies are less developed. The export-led growth strategy, of the Asian countries, led to an accumulation of dollar reserves by these countries, contributing significantly to the financing of the US current account deficit. Farhi, Gourinchas and Rey (2011) argue that a modern version of the Triffin dilemma is so emerging, "In the 1960s, the source of the problem was the mismatch between the amount of gold held by the US Federal reserve (the 'backing' of the dollar) and the outstanding dollars held abroad.
Similarly, there is a growing asymmetry today between the fiscal capacity of the United States (the 'backing' of US Treasury bills) and the stock of reserve assets held abroad -in other words, the US external debt. ... However, the fiscal capacity of the United States is bound to decline relative to the size of the global economy. Beyond the exchange rate regime, it is the ability to provide liquidity in 22 times of global economic stress that defines the issuer of the reserve currency. This capacity depends on the issuer's fiscal capacity. In a growing world, then, the United States will inevitably lose its reserve currency monopoly." (Farhi, Gourinchas and Rey 2011: 19) . In their view, there is no real alternative to a multipolar world with also other reserve currencies, like the euro and the yuan.
Conclusion
Robert Triffin is best known for his book Gold and the Dollar Crisis, in which he predicted the end of the Bretton Woods system. According to the Triffin dilemma, the increase in foreign dollar balances to meet international liquidity needs was only sustainable when there was no doubt about their convertibility into gold. But once foreign dollar balances loomed large relative to US gold reserves, the credibility of this commitment was threatened. Also now the Triffin dilemma figures prominently in the discussions on the international monetary system. Even the Chinese central bank governor referred recently to it. Moreover, several authors argue that a modern version of the Triffin dilemma is emerging with regard to the US external debt, as there is a growing asymmetry between the fiscal capacity of the United States (the 'backing' of US Treasury bills) and the debt.
In this paper, we focused on the origins of the Triffin dilemma. We argued that there was a Like so many economists of his generation, Triffin was marked by the Great Depression of the 1930s. Triffin was particularly influenced by the fall of sterling. From his early years, Triffin was critical of the classical theory of the international adjustment mechanism. As early as a 1937 article, based on Belgium's experience in the first half of the 1930s, he strongly criticised Cassel's purchasing power parity theory, as not suitable for analysis of the transition period, which was of crucial importance for policy-making. In the 1940s, Triffin argued that the international monetary system in the interwar period was a sterling exchange standard. Consequently, as Great Britain was the major centre of world trade and finance, the main result of "orthodox" gold standard policies was to spread British cyclical disturbances throughout the world. For Triffin, the policy conclusion was to put international liquidity at the core of the international monetary system.
Moreover, in Triffin's view, a sustainable international monetary system depended also on economic policy coordination. As he observed in Europe and the money muddle (1957), "Countries whose peace, progress and welfare are intimately interdependent must, in their own interest, learn to use or limit their national sovereignty in the light of their interdependence" (Triffin 1957: 30 
